Abstract: This study aimed to characterize the physical properties of aerosols on the north and west-central Brazil. These regions are strongly impacted by seasonality of physical and chemical properties of aerosols, due mainly to the high levels of biomass burning during the dry season. The analysis was performed on four sites in the network AERONET, two in the Amazon biome and two in the savanna (locally known as Cerrado) in order to verify the possible difference between the properties of aerosols from the burning of forest and pasture in the Brazilian Cerrado. We used data from a u-level 1.5 from January 2000 to July 2015.There was a seasonal variation on the depth perspective of aerosols in the range of 675 nm (AOD 675 nm) on all sites examined, with the peaks reached in the dry season due the great contribution of particles from biomass burning. The values of single scattering albedo in the range of 675 nm (SSA 675 nm) showed little variation, including between wet and dry seasons. It was noted that the values of SSA for the regions located in the Cerrado biome were slightly smaller than the values obtained for the depots located in the Amazon biome. The contributions of particulate matter from biomass burning during the dry season about the Amazon region substantially increase the properties of scattering of radiation in the atmosphere. About Cuiabá and Campo Grande (Cerrado) it was noted that in the wet season there is predominance of urban emissions and dust from the ground and in the dry season particles of biomass burning. However, for the dry season it was verified that the particulate material on these regions is more fuel than the aerosols present in the regions of the Amazon biome.
INTRODUCTION
The characterization of the properties of atmospheric aerosols at regional scale, especially to near their sources, has proven a valuable tool in atmospheric sciences (GUIRADO et al., 2014) , once these results help to reduce uncertainty caused by aerosols in radiative forcing (FOSTER et al., 2007) . The spatio-temporal variations of the chemical composition and optical properties of aerosols are unique in the central region of South America (HOELZEMANN et al., 2009 ). The central region of South America is strongly influenced by varying the chemical composition and therefore the physical properties of aerosols due to the high amount of particles emitted by the burning of biomass, especially during the dry season (ARTAXO et al., 2005) . The band formed in the south east of the Amazon, known locally as "arc of deforestation", presents numerous fires records during the dry season, which provides high loads of aerosols in almost all northern and central-western Brazil in August and September (SENA et al., 2013; ARTAXO et al., 2013) . This region is constitute by the biomes Amazon and Cerrado (Brazilian savanna), a vegetation composed by a xenomorphic vegetation and distinct climate characterization (IBGE, 2012) . The Amazon rainforest has a length of approximately 7 million km 2 , of which 5.5 km 2 are located in Brazil and has about 39 billion tons of carbon (CCAL, 2017; AZEVEDO-RAMOS, 2018 ).
The Cerrado is the second largest biome in South America, with nearly 2 million km 2 , characterized by typical Cerrado vegetation, forest and trees with twisted branches (RODRIGUES et al., 2014) .
Agricultural expansion in the central Brazil began in the mid-twentieth century with the replacement of Amazon forest and native areas of Cerrado by extensive agricultural areas and cattle production (DAVIDSON et al., 2012) . Thus, large amounts of aerosols has been emitted and added to the emissions of biogenic disasters in this region, which has directly affected the radiation flux in the Earth-atmosphere system (PROCOPIO et al., 2004; RIBEIRO et al., 2011; SENA et al., 2013; RIZZO et al., 2013) . The occurrence of natural fires in the Cerrado due to prolonged dry period between August and November also causes high emission of aerosols into the atmosphere (SCHAFER et al., 2008) . Besides making the area a potential transmitter of aerosols, the conversion of land use influences significantly in the change of energy and mass exchange in the soil-plant-atmosphere system (BATLE-BAYER et al., 2010) .
The Amazon deforestation rates after 2015, reached around 6200 km²/year, if compared with previous measures, accomplished a 66% reduction (ARAGÃO et al., 2018) .
However, there was no reduction in optical depth values of aerosols in the same proportion (SENA et al., 2013) . Thus, the objective of this study was to characterize and analyze the aerosol's physical properties in the north and center-west of Brazil. The performed analysis was conducted with data obtained from AERONET network (HOLBEN et al. 1998 ) during the wet and dry seasons to identify possible differences between the optical properties of aerosols between the regions directly affected by deforestation ("arc of deforestation").
METHODOLOGY

Study Area
Four AERONET network of sites located in Brazil were addressed in this study, of which two are located in the Amazon and two in the Cerrado. The Alta Floresta and Cuiabá stations are located in the state of Mato Grosso (MT), but in different biomes (Figure 1 ). Rio
Branco station is located in the state of Acre (AC) and the Campo Grande station in Mato Grosso do Sul. 
AERONET Inversion Products
The AERONET (AErosol RObotic NETwork) program is a federation of ground-based remote sensing aerosol networks established by NASA and PHOTONS (PHOtométrie pour le Traitement Opérationnel de Normalisation Satellitaire; Univ. of Lille 1, CNES, and CNRS-INSU) and is greatly expanded by networks (e.g., RIMA, AeroSpan, AEROCAN, and CARSNET) and collaborators from national agencies, institutes, universities, individual scientists, and partners. The AERONET provides globally observations of the spectral distribution of the aerosols, such as aerosols optical depth (AOD) and inversion for several schemes of data (HOLBEN et al., 1998) . The level 1.0 data represent raw data measured directly by radiometers network. The level 1.5 are preprocessed data without possible contamination by clouds and level 2.0 data is calibrated and have an own network quality certificate (HOLBEN et al., 1998) .
Spectral measurements are made by a spectral radiometer (Electronic CIMEL 318A) which is electrically powered by a system of solar panels. The sensor is aligned systematically to the sun according to a pre-programmed pattern and its measurements are transmitted via satellite. The radiometer performs a directly from the sun and other sky on direct measurements of the eight spectral bands every 10 seconds.
The optical depth is calculated from the extinction of the spectral beam of each wavelength based on the Beer-Bouguer law. The product also provides the sky radiation spectra of four spectral bands (440, 670, 870 and 1020 nm), which allow to estimate the size distribution and the single scattering albedo (SSA) (HOLBEN et al., 1998 , DUBOVIK et al., 2002 . In this study, we used the u-level 1.5 data, since the amount of level 2,0 data of some study areas was very low, which has failed to generate statistically significant results.
Products used in this study were: AOD 675 nm, 675 nm SSA, Angstrom 440-870 nm scattering, Angstrom 440-870 nm absorption and size distribution of the particulate material from January 2000 to July 2015.
A qualitative analysis of the aerosol properties in the dry and wet seasons was the performed for the account of drought and precipitation extremes. According to the properties of pollutants from aerosols, the wet season occurs from January to June and the dry season from July to December (ARTAXO et al., 2013) . However, the wet season in this study was considered from February to May and the dry season from August to October in order to assess the impacts caused mainly due to biomass burning in the study area. These authors had results similar to the limit of 0.4 in the evaluation of the size distribution.
RESULTS AND DISCUSSION
The time series of AOD 675 nm ( The descriptive statistic of the AOD 675 nm in each study area during the year, and during the wet and dry seasons is shown in Table 1 . The mean values, median and mode of AOD 675 nm throughout the study period are extremely low (Table 1) . The values AOD 675 nm and the amount measures decrease during the wet season. The average AOD 675 nm in Campo Grande was lower than in other areas of study throughout the study period. This suggests that the magnitude of impacts caused by particle transport through the atmosphere can be relatively lower if compared to other areas in the north of Brazil, although this region is also affected by biomass burning. The AOD 675 nm in Alta Floresta had greater difference between the dry and wet season (47%), followed by Rio Branco (34%), Cuiabá (35%) and Campo Grande (30%). Table 2 . The low number of data for rainy season due to the process of filtering data, the value of depth perspective of 0.2 for the spectrum from 440 nm has limited much of the data for all sites in the analysis. In the wet season the mean value observed for AOD at 440 nm is 0.15 for the region of the Amazon Basin (SCHAFER et al., 2008) .
For the site of Cuiabá, the average SSA 675 nm for the whole period analyzed was 0.80 ± 0.13, and 0.62 ± 0.23 in the wet season and 0.82 ± 0.10 in the dry season, while for Campo Grande to average for the whole period analyzed was 0.88 ± 0.07, and 0.91 ± 0.06 in the wet season and 0.88 ± 0.05 in the dry season.
In general, the average of SSA 675 nm during the wet season were lower than in the dry season, except in Campo Grande where they had lower average during the wet season. SSA 675 nm records had greater variability during the wet season due to lower number of records. Rizzo et al. (2013) showed the existence of a seasonal variation in SSA over the Amazon basin when the region is not influenced by dust particles and burned from Africa.
However, SSA values can be significantly reduced to less than 0.55 when it receives particles from Africa. In this study, a small difference in SSA values between the wet and dry season was detected, indicating a small decrease in SSA average during wet and dry seasons in long-term (15). Once the atmosphere has physical and chemical properties that are different between the wet and dry seasons.
The great contribution of emissions from biomass burning is completely variable to size distribution of the aerosol particles over the entire study area. Figure 4 represents the size distribution of the particulate material on the set of study during the wet season dry seasons. The identification of the type of aerosol can be made not only by absorption wavelength, but also by scattering wavelength. For example, dust radiation spectra have positive slope and have negative curvature, while radiation spectra on urban pollution as industrial smoke and biomass burning have an inclination in its curve (RUSSELL et al., 2010 ). 2 SAE values and SEA greater than 2.5. This characterizes the particle emission from biomass burning due to a high distribution of small particles that are able to strongly absorb the radiation.
Alta Floresta has mixed composition of particulate matter during the dry season ( Figure 5 ) with large distributions of fractions of EC and OC. This is due to the addition of particles of forest biomass burning and also the burning of pasture and cerrado that are brought by the atmosphere. The radiation scattering in the Amazon basin is substantially influenced by the abrupt change of atmospheric composition during the wet season due to removal of particulate material in the atmosphere by precipitation Rizzo et al. (2013) .
The pattern of distribution of SAE and SEA in Rio Branco was similar to Alta Floresta.
The matrix of Angstrom showed predominance of large and paver particles during the wet Even though the number of samples is extremely small in Campo Grande, the data pattern is similar to those in Cuiabá. In general, the highest values of SSA at all study sites were recorded in the dry season. Substantial increases in scattering coefficients occur due to the addition of fine particles, which are influenced by burning, which spread the radiation much more efficiently when compared to the coarse particles, which are the biogenic particles in the Amazon region in the wet season (RIZZO et al., 2013) .
CONCLUSIONS
The About Cuiabá and Campo Grande was observed that in the wet season the predominance of urban emissions and dust from the ground and in the dry season particles of biomass burning. However, for the dry season it was noted that the particulate material on Cuiabá is Campo Grande is more fuel when compared to sites located in the Amazonian biome, justified by the type characteristic of burns that occurs on the cerrado, incomplete burning at low temperature, which imitate particles, strongly any impact absorber.
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